Molecular characterization of MbADGF, a novel member of the adenosine deaminase-related growth factor in the cabbage armyworm, Mamestra brassicae: the functional roles in the midgut cell proliferation.
To clarify the functional mechanism of the adenosine deaminase-related growth factor (ADGF) particularly in the regulation of insect development, the cDNA encoding a homologue of ADGF proteins was cloned from the cabbage armyworm, Mamestra brassicae, named MbADGF. The purified MbADGF recombinant protein stimulated cell proliferation in a dose-dependent manner of SES-MaBr-4 and NIAS-MaBr-93 cell lines that were derived from fat bodies and haemocytes of M. brassicae. The adenosine deaminase activity of MbADGF was detected using adenosine and 2'-deoxyadenosine as substrates. Northern analysis demonstrated that during the larval development the level of MbADGF in the midgut increased. In situ hybridization showed that MbADGF mRNA was expressed in midgut goblet cells and in the apical cytoplasm of columnar cells, which suggests that MbADGF protein may execute its adenosine deaminase activity at the apical cytoplasm of columnar cells to convert adenosine into inosine.